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-^li'Dlf7;VtI/> [1] 2. Og (3. 16mmol) > toWS-fr [2 

] 3. 2 g (19. Ommo 1) > 1 5 Om 1 &Afr> MSfc&ffl&'K 

MS.-C^#T> t-7*b^ytb'J^A2. Og (2 0. 9mmol) Sri&L 
5 0St:#fiUo CtttC, A 0. 0 3 5 g (0. 16 mm 

o 1) isilTVU t-7f;V'W7r/0. 0 3 2 g (0. 1 6mmo 1) 
y^5ml i&ifcfc^bll 1 3 0 L 8 L £ e RJ&gU 

) 1 . 7 g (i\m 5 5 %) *»fc 0 
[0 10 5] 

<&&m 4 > [tftt^ffc^N o . 2 o <n>&m 

[0 10 6] 



tbfiE#2 003-3075051 



3&m 2 0 0 2 -2 4 6 6 0 1 ^- V 49/ 




[2] [3] 




No.20 

*2) J. Am. Chem. Soc. , 80, 1883-1886, 1958. 

[0 10 7] 

3 0 0mlH , ;P77^3}; % 5, 5' -*fcfn*f (v^^v*vn-;v) [l 
] *2) 3. 0 g (9. 0 2mmo 1 ) is J: n n 10 0ml SrA^ 0 

jg-?3i#T\ (III) 0. 07g (0. 45mmol) £»U ^ 

9g (3 7. Ommo 1) £$}TL£o ^^6B#P H m#L*:^ * 

iu^onwtftaju $ tb^«Mf- b y a u 

«^ b U * A -Cft* L ft o ITU G> thtz&Mt & ? n n * ;v A 

H B H Lfn77'n^-5 ) 5' -*fc?n (v^s> v^>n-;v) [2] (fifejftS) 
4. 0 g 0DUP6 9%) £#/r 0 
[0 10 8] 

5 0 0ml H7077^3C, [2] 2. 0 g (3. 0 9 mm o 1 ) „ 
9, 9 -if^^^y 2 -tfu>$i [3] 4. 4g (18. 5 mm o 1 

) „ 14 0m I HsXXfJ^? J —)V 7 0 m 1 MS&ffl&*K Jfttt 

miE# 2003-3075051 



#M 2 0 0 2-2 4 6 6 0 1 ^- v I 50/ 




th'J>)A25 g/7]tl 3 OmlOMIIiTU >7^rX ( b V 7 

^sl)V*X7-( >) (0) 0. 5g (0. 4 3mmol) fci&Lfc 

o marc 3 o^at^u^ 7 7ftK#at8WFina#Lfe 0 rjeb», w#us* 

-e»fimw^»No. 20 2. 

2 g mm 6 4 %) 

[0 10 9] 

<H»Jl > 

[0 110] 

3£Kl £: LTO**7^St±i:, Hi2i:LT^«v^')A (ITO) 
1 2 0 nm^J^Jp-C^t^^O^^^mtt^^t LT 
JBv*fco Cl*t£T-feh>. -f (I PA) -CjK^jB^tfc^ 

U *v>TIPA"ef#W^ ISftLfco UV/tV«U:^ 

[0 111] 

If Y&KX 1) 3 0 nmOl)|tMl> *-^S5tMtfco 

[0 112] 
[It 4 8] 




[0 113] 



ffigE# 2003-3075051 



#12.0 0 2-2 4 6 6 0 1 ^-v I 51/ 

moitirejauiiu m^i&si* 6 *w$u\.tz 0 mmmvm&mte 1 . 0x10-4 

P a> $JSI5lJ^i± 0 . 2-0. 3nm/sec©^MU: 0 
[0 114] 

^^^fm^fflv^T. ±M^mm<D±.K%&mm&^£ vmz 5 0 nm^i 

SE^f^U 150 nm07;V^-^^IM 

Lfco MMW<7)M&Mte 1 . 0 X 1 0" 4 P a> JftK&£(±l. 0-1. 2nm/ 
s e c©lfrtilL/;o 
[0 115] 

[0 116] 

iO»HUT#«b*Lfc^tc. ITOl® (112) *JEm, Al-Lili 
(BPK4) 4ftSt:tt> 1 0 V<DmMn&*$MMtZ>t 1 1. 5mA/cm 2 
om^Jg-em^^^ K«E*U 3 8 0 0 c d/ / m2o)tfJK^Wfe^)5l» s ilM 

[0 117] 

^'bic, itfssrio. 0mA/cm2m i o onmm±.^mw\^tzt 

30#9**j£3 5 0 0 c d/m2^P> 1 0 0H#W&3 3 0 0 c d/m2fc#&# 

[0 118] 

<^»J2~1 0> 

m^t^W o . 1 Kftx.T, ^ 1 IC^-TM^b^^ffiv^T^'ftjlti^^J 1 t 

mmz*&*fti&^ mmzmmzft^tzo ^zmi^m-to 

[0 119] 

<J£S&fl»J 1 ~ 3 > 

mi twim^m^^L, mmzmmzft^tzo m^mi^mi-o 

[0 12 0] 



t±iliE# 2003-3075051 






[0 12 1] 



aiiE#2 003-3075051 



53/ 

% 



MNo. 


No. 






(V) 


(cd/m 2 ) 


HaViu lit JUS, 

(mA/cm 2 ) 


(cd/m 2 ) 


100 &fW& 

mm 

(cd/m 2 ) ! 




1 


10 


3800 


10.0 


3500 


3300 


2 


5 


10 


4500 


10.0 


4100 


3800 


o 
o 


7 


10 


3500 


10.0 


3300 


3200 


4 


10 


10 


2900 


10.0 


2700 


2500 


5 


13 


10 


3800 


10.0 


3500 


3400 ; 


6 


16 


10 


2400 


10.0 


2200 


1900 


7 




10 


2400 


10.0 


2300 


2200 


8 


21 


10 


3600 


10.0 


3500 


3300 


9 


24 


10 


2700 


10.0 


2600 


2200 


10 


27 


10 


2300 


10.0 


2100 


2000 


vmm i 




10 


850 


10.0 


800 


550 


2 


fti&2 


10 


700 


10.0 


650 


250 


3 


ifc^3 


10 


400 


10.0 


350 


100 



[0 12 2] 

<mm 1 1 > 

[0 12 3] 
[0 12 4] 

$f>(:^^No. s^mzn&zvvtt&ydzm&mmm^z 2 0 n 
m<Dmmr^mL, mm 3 *%mLtz 0 mmmnM&mz 1 . 0 x 1 o-4p a 

. J&MS&KiiO. 2-0. 3nm/sec«t«Uco 
[0 12 5] 

ML> mT-^il 6 *ML^o ^B#<7)^Jg(i 1 . 0 X 1 0"4p a> J&M 
mm*0. 2-0. 3nm/sec^frt*llU:o 
[0 12 6] 

[0 12 7] 



#0 2002-246601 

m 

mi] 



ttJ!E# 2003-3075051 



# m 2002-246601 



^-v^I 54/ 



% 



tOfcfcLTWfcfLfc*^^ ITOSI (RRr£2) £M> Al-Lill 
(I&E4) SrHSlcLT, 8 V^a^mffi^ePijnl-^fc 1 2. 0mA/cm2© 
*««flfC««t* , * : 5FK:aE*L > 6 7 0 0 c d/m 2 O^JtT'#feco^^WJ$ 

[0 12 8] 

mffiffim*l 0. OmA/cm 2 ^*, 1 0 0 ^K«flES:EPJjP L£ 
i^>> #J$ltf?Jg5 5 0 0 c d/m 2 ;fcf> 1 0 0^Flf5 2 0 0 c d/m 2 t5i?J^£ 

[0 12 9] 

<miMMl 2-2 0> 

tra^^^^u ra#^fF«^tfo7to ^^^2^-t-o 

[0 13 0] 

<J£itScM4~6 > 

M^fc^N o . 3 tcftx.T> Jfcgtffc^N o . 1 - 3 ^ffiv^lfeteHifeM 1 

i tmrnKm^zitmL, mm%mm*ft<?tz 0 ^^2^-r G 

[0 13 1] 



ffiSE# 2003-3075051 



#M 2002-246601 *J \ 55/ 




#|No. 


No. 






(V) 


MM 
(cd/m 2 ) 


(mA/cm^) 


(cd/rrrj 


100 &fm& 

MM 
(cd/m ) 


Mmm 11 


3 


8 


6700 


10.0 


5500 


5200 


12 


6 


8 


6500 


10.0 


5200 


4800 


13 


8 


8 


7300 


10.0 


6000 


5700 


14 


11 


8 


5200 


10.0 


4400 


4100 


15 


15 


8 


3900 


10.0 


3600 


3400 


16 


19 


8 


5100 


inn 




AC\C\C\ 
4UUU 


1 7 
± / 


AO 


8 


5600 


10.0 


4600 


4300 


18 


25 


8 


3600 


10.0 


2700 


2500 


19 


26 


8 


3800 


10.0 


2900 


2600 


20 


28 


8 


5200 


10.0 


4100 


3800 




Jfctfcl 


8 


800 


10.0 


770 


450 


5 


tfct&2 


8 


500 


10.0 


400 


150 


6 


J£ig&3 


8 


1200 


10.0 


900 


300 



[0 13 2] 

<%WH2 1> 

HI 3 U^i-flKftO^Srf^Jft Lfc„ 
[0133] 

5£^J&L£o 

[0 13 4] 
[ft 5 0] 




[0 13 5] 

HC«»o. 7 ^ tiS X t: n jk^»i3 ± ^ft^N o . F 



miiE# 2003-3075051 



#M 2 0 0 2-2 4 6 6 0 1 56/ 

l-i^$^7;Wi/>m» (iMioo : 1) ^M^mmmzx n 2 

0 nmOlitMU #&3frf 3 =&B^L.^o ll*B#<7)^Jg(± 1 . 0X10-4 
P a ^ J&JHSlJ^fi 0 . 2-0. 3nm/sec^MILf: 0 
[0 13 6] 

SktCT^-^A h 'j**/ y y-/U«:&£3&iF&£J: «9 4 0 nm<Z>RJ¥T? 
jftJRU WHtayi 6 *3&£Lfco &*l*<0*£*tt 1.0X1 0~4Pa, J&H 
ifJgteO. 2-0. 3nm/sec^fr«L/: 0 
[0 13 7] 

mmmi tmrnzLxmrn* zi&j&Ltz&KmikLtzo 

[0 13 8] 

4r£«KLt\ 8 VcOItmWJE^epin-r^t 1 3. 5mA/cm2tf> 
lI§Itll^|:SJt, 1 6 0 0 0 c d/mSo^-eW-fe^^^lSiliJ 

[0 13 9] 

$<bK, 11^^10. 0mA/cm2|:ftt. 1 0 ommm&.* WlmLtzb 
lOjOTJgl 2 0 0 0 c d/m2j&*<b 1 0 0B#^?£9 0 0 0 c d/m 2 £Mm 

[0 14 0] 

<H*&#!J2 2 ~5 3 > 

&^3 lc^1- 0 

[0 14 1] 

<Jfci»J7~9> 

M^b^N o . 7 i^ti-T. ibiwb^N o . i ~ 3 zm^tzmannffl 2 

[0 14 2] 



ffiSE# 2003-3075051 



21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
«7 
8 
9 



#0 2002-246601 




57/ 



No. 



(V) 



(cd/m 2 ) 



(mA/cm 2 ) 



(cd/m 2 ) 



(cd/m 2 ) 



FL-1 



8 



16000 



10.0 



12000 



9000 



FL-2 



8 



15000 



10.0 



12000 



8000 



FL-3 



8 



17000 



10.0 



14000 



10000 



FL-4 



8 



12000 



10.0 



8500 



7000 



FL-5 



8 



9000 



10.0 



7000 



6000 



FL-6 



8 



19000 



10.0 



14000 



11000 



FL-7 



8 



20000 



10.0 



14000 



12000 



FL-9 



22000 



10.0 



17000 



13000 



FL-10 



8 



21000 



10.0 



16000 



13000 



FL-12 



8 



17000 



10.0 



11000 



8500 



FL-13 



8 



13000 



10.0 



10000 



7000 



FL-14 



18000 



10.0 



16000 



14000 



FL-15 



8 



19000 



10.0 



16000 



14000 



FL-18 



8 



19000 



10.0 



17000 



15000 



FL-21 



8 



23000 



10.0 



19000 



16000 



FL-24 



8 



24000 



10.0 



19000 



17000 



FL-26 



8 



9500 



10.0 



8000 



6000 



FL-27 



8 



17000 



10.0 



13000 



11000 



FL-28 



8 



10000 



10.0 



8000 



6500 



FL-29 



8 



8000 



10.0 



7000 



6000 



FL-30 



8 



9500 



10.0 



8000 



6500 



FL— 31 



8 



12000 



10.0 



10000 



7000 



FL-32 



23000 



10.0 



18000 



15000 



FL-33 



23000 



10.0 



17000 



14000 



FL-36 



8 



25000 



10.0 



19000 



16000 



FL-37 



8 



25000 



10.0 



18000 



15000 



FL— 38 



8 



20000 



10.0 



17000 



14000 



FL-39 



24000 



10.0 



19000 



16000 



FL-41 
FL-42 
FL-44 
FL-45 
FL-46 
FL-1 
FL-1 
FL— 1 



_8_ 

_8_ 
8 



_8_ 
8 



26000 
26000 
15000 
12000 
13000 
3000 
2000 
4500 



10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 



20000 
21000 
12000 
9000 
11000 
2500 
1500 
3500 



16000 
17000 
9500 
7500 
7000 
900 
200 
600 



3 14 3] 



tHSE# 2003-3075051 



#M 2 0 0 2-2 4 6 6 0 1 s<-V : 58/ 

<mMM5 4 > 

[0 14 4] 
[0 14 5] 

Ms 5 l] 




[0 14 6] 

**t^ (m*Jti oo:5) zn&mmmzx ^20 nm ^jigi¥^«iu 
ftm3ZfmLtz 0 MMmon&mzi. 0x1 q-^p a, mmmmao. 2- 

0. 3 nm/s e c O^frej&ilLfCo 
[0 14 7] 
Ut5 2] 




[0 14 8] 

$ M^V? hmj > (BP hen) *) 4 0 nm^I 

MIL, mT-l^il 6 *J&fcLfco &#l$<0j|£JK«: 1.0X1 0-4P a> 
$JilSIEl±0. 2-0. 3nm/sec^MIU;, 



mSE# 2003-3075051 



#M 2002-246601 



^-v : 59/ 



[0 14 9] 
[0 15 0] 

£<«KLT#<b*l£SfT-K> ITOli (»*2) Al-Liii 
(BPIE4) fcfMiKLT^ 8 V^Ii:^«i±^e(]iPi"^ l 0. 5mA/cm 2 W 
liffft'l^^fTCttl, 9 0 0 0 c d/ / m2(7)#JgT^'fe<7)|§»^M$ 

[0 15 1] 

£S>K. m»£^E«r7. 0mA/cm2(:^ 1 0 OV&mmfcZtmLfztZ. 
WmM.1 5 0 0 c d/m2^f> 1 0 0B#H&6 5 0 0 c d/m2 1 tffj^ffc 

[0 15 2] 

<^Jfc0l5 5-6 3 > 

w^b-^&N o . 2 Kftx.T> ^4 \z^m^t&m*m^tzm$nnm 5 4 

[0 15 3] 

<Jfc*fc0l 1 0 ~ 1 2 > 

^MtNo. 2 Jtfc^tJNo. 1 ~3 &ffiv*fr|fel4iUfetf|5 

[0 15 4] 



ttiliE# 2 003-3075051 



#H 2002-246601 ^- v : 60/ 

m % 



m No. 


No. 






(V) 


(cd/m 2 ) 


ttii 0 lb tJLl /JSC 

(mA/cm 2 ) 


(cd/m 2 ) 


100B#^m 

mm. 

(cd/m 2 ) 


54 


2 


8 


9000 


7.0 


7500 


6500 


55 


4 


8 


9500 


7.0 


8000 


6500 


56 


6 


8 


7000 


7.0 


6000 


5000 


57 


12 


8 


8000 


7.0 


6000 


5500 


58 


14 


8 


14000 


7.0 


11000 


9000 j 


59 


15 


8 


10000 


7.0 


9000 


7500 


60 


20 


8 


10000 


7.0 


8000 


7000 


61 


l 22 


8 


9500 


7.0 


8000 


7500 


62 


29 


I 8 


15000 


7.0 


13000 


10000 


63 


1 30 


8 


8500 


7.0 


8000 


7000 


)AM®\ 10 


ifcifcl 


8 


1300 


7.0 


900 


300 


11 


Jfct&2 


8 


1000 


7.0 


900 


100 


12 


| ifcig*3 


8 


2500 


7.0 


2000 


700 ; 



[0 15 5] 

<IH«0 6 4 > 

in i KT^tmrn^mj-^^Ltzo 

[0 15 6] 

fcfnft^&O. 0 5 0 g^s J: W; -N-if-;v^;v/^V-;i/ (S* 2 ?^^ 
»=6 3, 0 0 0) 1. 0 0 g^^nn*M8 Om 1 C^HL^I^XtV 
3- h& (Ill^m=2 0 0 0 r pm) i:it)120 nm^DIML, ^WSk 
(3&3fc*3) fc^jfcLfco 
[0 15 7] 

[0 15 8] 

CL^KLT^^S^?-^ ITOm@ (fift&2) &jE^ Al-Li^I 
(HPBI4) *JME£LT\ 1 0 V (DnWyMi±*m\& & t 8. 0mA/cm2(?) 
Wl-CH^IfClfi, 1 9 0 0 c d/m2o#S-eWfeO|&jfc7&nSil8$ 



ffiSE# 2003-3075051 



#12 0 0 2-2 4 6 6 0 1 ^-v* I 61/ 

[0 159] 

SS>K, Iffi^TTttM*5. 0mA/cm2^ 1 0 0«fIB«JE 
*epjDL^fci%, #J»l**gEl 0 0 0 c d/m2tf>£> l 0 0Nf^8 5 0 cd/ 

[0 16 0] 

<HJt0fl6 5~6 8 > 

«^JNo. 1 Kftx-T^ ^5 ^i-^J^b^*ffi^^(iHWJ6 4 
fcHfcfci^fcf&fcU P^&ffHffi^To£o i*t*5^to 
[0 16 1] 

<tkmmi 3-i5> 

«3^fc#*rN o . 1 Kftx.T, Jt^b^N o . 1-3 £JBv>fcflfcf±^Ufefll 6 
[0 16 2] 



K5] 



#]No. 


No. 




8 




(V) 


(cd/m 2 ) 


(mA/cm 2 ) 


(cd/m 2 ) 


lOOHfrWfll 

mm. 

(cd/m 2 ) 


3£tt0tl 64 


1 


10 


1900 


5.0 


1000 


850 


65 


7 


10 


2500 


5.0 


1600 


1400 


66 


19 


10 


1400 


. 5.0 


1000 


800 


67 


20 


10 


1800 


5.0 


1400 


1300 


68 


24 


10 


1900 


5.0 


1200 


950 


tmm 13 


Jfcttl 


10 


300 


5.0 


200 




14 




10 


200 


5.0 


150 




15 


1 JttSES 


10 


550 


5.0 


400 


50 



[0 16 3] 

[f^oSfr*] 

&±WB<DmK* -jfe* [I] ttziZ-m& [I I] ■C^S*t;&;*enf&fr 



mtiE# 2003-3075051 



<&m 2002-246601 



^-v*. 62/E 



[0 16 4] 

[mi] 

£ *3 »t & ^m^Tfe^T-^-^i * ^-r »f ffi in o 

[0 2] 
[HI3] 
IH4] 
[HI 5] 
[06] 

[ff^oliW] 

1 £tt 

2 US 9 

3 &3fc« 

4 &IE 
5 

6 m^mmm 

7 *-;v&7Jf 



ffiiE# 2003-3075051 



#12 0 0 2-2 4 6 6 0 1 ^-5? : 1/ 

\mm%\ mm 



4 



3 



2 



[0 2] 



4 



6 



5 



2 
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[EI 3] 



#M 2002-246601 



2/ 



[H4] 





4 




6 






3 




5 






2 


1 






4 






6 


3 






5 


7 






2 



1 



ffi|iE# 2003-3075051 



[H5] 



mm 2002-246601 



3/e 



6 



8 



3 



5 



2 



[H6] 



4 



6 



8 



3 



5 



7 



2 



ffifE# 2003-3075051 



mm 2002-246601 



1/E 



mm] 



^i"o Ri> R2. R3^i^R4«i> 1^1 Wot ^I^ctv^ & X v* 0 Ari 
[MIRm] % L- 



[ftl] 




R 2 



R 3 



[I] 



tbliE# 2003-3075051 



^tI2 0 0 2 - 2 4 6 6 0 1 



ffi IB A 



[000001007] 



1 . 0 1 9 9 0^ 8B3O0 

ft W *S**fflETA : f'3TI3 0#2t 



